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Evaluation of therapeutic effects of short-time liquid ventilation and novel
drug delivery systems in a rat ARDS model.
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Acute Respiratory Distress Syndrome (ARDS) poses a significant threat to
patients, with a high mortality rate and no definitive therapy. Our research focuses on a novel
approach to ARDS treatment through total liquid ventilation utilizing oxygen micro/nano bubble
dispersion. In this time, we have identified crucial factors in establishing a rat ARDS model: 1)
sustained lipopolysaccharide (LPS) administration, 2) oleic acid-induced vascular permeability, and
3) fluid replacement for hemodynamic stability. Furthermore, we have established an oxygen
measurement system tailored to oxygen micro/nano bubble dispersion and revealed that the high oxygen

content in the dispersion arises predominantly from super-saturated dissolved oxygen rather than
the oxygen encapsulated within the bubbles. These findings represent a contribution to both ARDS
research in intensive care medicine and the micro/nano bubble research in material science.
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